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N Rap Fear 177 2, 1 | Pete the asg Pro- 
poſt al, for meaſuring the attraction of ſome hill 
ä in, this kin gdom by aſtronomical obſervations, to the 
5 RG at” Society; who, ever inclined to promote uſe- oo 
| ful obſervations” WISER! may enlarge our views of 1 na- | 
ture, honoured it with their approbation. A commit- 
tee was in conſequence appointed, of which number 
I Was one, to confider of a proper Hill whereon to try the 
experiment, : and to pr "ATE every thing neceſſary for © car- 
rying the deſign into execution. The Society was already 
5 Provided with a ten- feet zenith ſector made by Mr. 818 
so, furniſhed with an achromatic object glaſs, the prin- 
cipal iniſtrument requiſite for this experiment, the fannt 
"which 1 t6ok With rie to St. Helena in the year 1761; 1 
which Wanted nothing to make it an excellent inſtru. 
ment but to have the plumb-line made adjuſtable, „„ 
N "paſs before and biſect a fine Point at the centre of the in- 2 
ftranien 6 . This was e to > be a a I” | i 
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18 br rathba Hhulf:rbund for: Wepeatibg this obſerva- 
tions with che plane of the inſtrument placed thecontrary 
Way, in order to find the error of the line of collimation. 
A large parallelopiped tent, 1 5 f feet ſquare and, 17 
feet high, was alſo provided for ſneltering both the in- 
ſtrument and the obſerver who ſhould uſe it, compoſed 
of joices of wood ell framed together, and covered with 
prod, canvas, The Society was likewiſe poſſeſſed of 
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| eee tranſit of T eee or 1 1769. 
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One of Ar. be hn le BMP ang of 9 inches dia- 
meter, was thought the fitteſt for th purpoſe, on account 
of the "excellence of the plan on Which it was made, and 
the number djuſtments, being capable of meaſur- 
ing an Part to the exactneſs of a ſing gle 


minute. The ober inſtruments prepared for this Put 
neſs 2 — of M. 8 2 Wt e | 


=. : g-feet and inch hes. 
Ht | 8 20 f. 


| faring t the baſes, and 2 brake tandard of Wee 1 5 be 2 
n The: 1 and ſtands Were en on 
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Althou gh accounts had been received from wacious 
_ perſons of ſeveral hills ſuppoſed proper for he intended 
purpoſe, forme better and ſame worſe authenticated; yet, 
in order to be Hire of n the RIOT t r | 


; Piper undtergents to make-uch ol ble 
hills 3 in - Eng gland. and 8 Scotland, as mis 


rotomltal hee by 55 e Rœyal Soc | 

to make a tqur th ough the münden inthe 
ſarntner of the year 177 35 EINE WERE . prineip 
hills in England Wich ay in his route his g 
or in his return. It app ared früum Ri 

ſcarce any hill Was ſo well adapted 

Tanguine: hopes: had Led us e "Ki cithey- they 
were not high enough, or not fallidently Hetached rem 
other Hills, or their Freateſt lerigth Fell in 4 r diree- 
tion, too near the meridian; , inftead-6 Wenner 
ag Web, ich is terne 
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low: country nn. but by the neighbouring i in- 
habitants, - Sqhehallien; 


ien; Which, 1 have ſince been in- 
formed, ſigniſies in the Erle Language, Conſtant Storm : 2 
a name well adapted to the appearance Which it ſo fre- : 
2 exhibits to thoſe who live.near it, by the clouds 
| ich hinge 1 75 ER ſummit. 2 bags BF 


2 ache. e it increaſes, the HEE of Attrac- 

brings the, twq, ſtations. on the North and South | 
des of de e at Which the ſum of the, two, contrary 
at is to, be; fon by, the. gau a aer 
gether; 15 that the necefary: allowance of the number 
of ſeconds, for the difference of latitude due to the mea- 
ſured hoxizqntal . diſtance of the 1 two ſtations in the direc- 
ben ofthe, meridjan, would pq yery ſmall, and conſe- 
_  quantly aotubjegt. to fable. error r from any probable 
uncexrtainty of the length. of a degree of latitude 3 in this 
1 lel.. For theſe; reaſons the: mountain Schehallien 
Tas choſen, in preference, t 0 All. others, for the ſcene of 
4 the agtendec "97 DS; I; AV e coneluded 10x make 
WOODLEY the Tummer gf f/the year. . 
h Fol it that this. experiment would be at- 7 
ID Spent 
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imac teh git oſal,-for: defraying the/expences of tie Th 
obſervations of the late tranſit of Venus in 176. 97 a8 his. 
_ Majeſty had before done with reſpect to the former tranfit 
"off Venus in 1761. Out of this benefaction, after all 
:expences had been paid, there was a conſiderable 're-. 
-mainder, and, the: Society Humbly: requeſting” to Know | 
his Majeſty's . pleaſure! about the- diſpoſal 6f It; he was. 
| graciouſly pleaſed to direct them, to lay It out in uc 
manner a they thought: Proper, aud was: mot agreeable 70: 
vibe end if their imſtitution. As this bounty of His Ma 
jeſtyn had been originally: granted for an Altrdniomical 
4 purpoſe, the Society ought, they could not- diſpoſe A 
iat on any more important *, or in any manner more 
conſiſtent with the intentions of their Royal Patron and 
Benefactor; than byexper dinglit on this: aſtronomical ex 
pPeriment of the attraction of a mountain, as whateould. 
Hardy fail of throwing light on the principle of univerſ; al 
e eee likely to lead to · new diſcoveries con- 5 
cCerning the conſtitution of this earth whieli we inhabit, 
Pärzeuhrixwith re rel P &tothedenfity of its internal parts. 
1 The:experiment being thus reſolved upon, the next 
next thing to be dane ug. to fix ona Proper perſon to, 
Carry itiinto execution. Numerous and intereſtiſi g as my - 
N 2ngngements! are at the Royal Obſervatory, Thad! 
no thoughts ob undertaking this care and labour ni myſelf, 
till the Council of the Royal Society were Pleaſed to de 
me the honour to think:my:affiftance neceffiiry to inſure - 
the ſuccęſs of ii important and delicate art erperiment. 
beit Oxaking: o Was a ſufficient motive» with me to 
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LF) 
nter whatever difficulties and fatigues * attenil 
operations Karried on in ſo inconvenient and inclement a 
ſituation. But it Was requiſite I ſhould alſo have his Ma- 
jeſty V permiſſion for abſenting myſelf ſo long from my 
duty at the Royal Obfervatory. This his Majeſty was 
graciouſly pleaſed-to/ grant; and to allow) me to ſtay as 
long as I thought ne to Famplets: 1y. * er, 
ani obſervations. Duni 

Such were the motives _ podertaking chis experi- 
met and the Preparations made: for putting it in execu- 
ei 71 50 AA to OY, al. eee Ft I ons 
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er] a 0 e that which would havebiainedif the 
Bear the penith, taken wich a zenith deut. N 


ſhould bels lace: eee eee 
tre af the hill, or nearly ſo, In obſervations taken in this 
manner, the zenith diftances of the ſtars, or the apparent 
latitudeof the tation, will be found as they areaffecied by 
the attractian of the hill. If then we could by any means 
knew what the zenith diſtances af the fame ſtars, or what 
cha latitude of the place would have been, if the hill had 


: [i 
been 
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been away, We ſhould be able to decide upon the effect of 
attraction. This will be found, by repeating t the obſerva- 
tions of the ſtars at the Eaſt! or Weſt end of the hill, 
where the attraction of the hill, acting in the direction of 
the prime vertical, hath no effect on the plumb-line in the 
direction of che meridian, nor conſequently on the appa- 
rent Zetiith diſtances of the ſtars; the differences of the 
zenith dlſtances of the ſtars taken on the North ot South 
ſide of the hill, and 'thoſe obſerved at; the Eaſt or Weſt 
end of it, after allowing for the difference of latitude an- 
ſwering to the diſtancè of the parallels of latitude paſſing | 
through the two ſtations, will ſhew the quantity of, the 
nein ar the North or South ſtation. ; But the experi- | 
Schehallion, 5 e is lep both o on 1 the N orth and South 
ſides „by Snakiris the two. obſervations. of the ſtars. on 
both fides? for Lo Þ ur ab-line. being attracted contrary 
ways at the twW- Oo ſtations, the apparent zenith diſtances 
of ſtars WIII be affected contrary ways; thoſe Which 
were iticreaſsd' at the one ſtation being, diminiſhed at the 
other; ati cohſequently thei ed 
the ſum of the two contrary b be f the hill. o_ 5 
the South ſide of the hill, the plumb- line being carried 
Northward at its lower extremity, will occaſion. the ap- 
parent Zenith, which is in the direction of the plumb-line 
continued Prkwards 8, to be carried Southward, and con- 
ſequently to apprbach the equator; ; and therefore, the 
latitude of the Place will appear too ſmall by. the quan- 


V of the attraction; the diſtance of the e from 
B the 
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the crutch Hoing equal to che latitude of the place. The 
contrary happens on the North ſide of the hill; the lower 
extremity of the plumb-linę being there carried South- 
ward vl occaſion the apparent zenith to be carried 
North ward or from the equator; and the latitude of the 
Place will appear too great by. the guantity of the attrac- 
tion. Thus the leſſer latitude appearing too ſmall by the 
attraction / on che South fide, and the greater latitude ap- 
pearinig too great by the attraction on the North fide, 
the ditierence of the latitudes w x te eat 
the fum of the two contrary attractions; $; if therefore 
there is an attraction of the! ll, the difference of latitude 
byrbelceleſtial obſervations. ought. to come out greater 
«than what anſwers to the diſtance of the two ations 
 meafaved trigonometrically according t to the length of a 
degree of latitude in that parallel, and: the obſerved dif- 
ference of latitude ſubtracted from the difference of la- 
 titude inferred from the terreſtrial operations, will / ob 
the ſum of the two contrary attractions of the hill. 
aſcertain the diſtance between the par llels of da, 
_ paſſing through the two ſtations on contrary ſides of the 
Bill, a baſe muſt be meaſured in ſome level ſpot i near the 
Hill; and connected with the two ſtations by a chain of 
triangles, the direction of whoſe fades, with reſpect to the 
meridian, ſhould be ſettled by, aſtronomical obſe ervations. 
- If it de required, as it ought to be, not only to know 
the attraction of the hill, hut alſo from thence the Pro- 
portion of the denſity of the matter of the hill to the 
mean denſity of the earth; 7 then a furvey muſt be made 
of 


| 4a 23 
ol the hill to ace its dimenſions and Sgurs, from 
whence a calcu tion may be made, how much the hill 
ought to attract, if its denſity was equal to the mean den- 
ſity of the earth; it is evident, that tlie proportion of the 
actual attraction of the hill to that computed in this man- 
ner will be the proportion of che denſity of the Bill to 
the mean denſity of the earth,” 17 195994 [1 
Thus there Were t W Pibber Wee Oe 
to be formed. 1. To find by celeſtial obſervations the 
apparent difference of latitude: between the two * 
choſen on the North and South ſides of the Hill. 
To find the diftance betwecii the” parallels of latirade. 
3: To determine the fi gure and dimeriſions of the Bill. 
1 arrived at the hill 0 f Schehallien on the laſt day of 
June, and found the Ct obſervatory 
Which had been broug ht down ſomie time efore fr 
London to Perth on board à fhip, and thence conveyed 
over land to the Bill under the care of Mr. REUBEN Bun- 
RoW, my late afſiſtant at the Royal Obſervatory. The 
obſervatory Was fixed Half-way up rhe. South ſide of 
the Bill, as the place where'the effect of the hill's attrac- 
tion would | be at the greateſt, atid it was placed: in the 
| like manner when It Wal: Lag ds removed to the 
11 aiſed, five feet in dia- 
. nate: and red at 857 With a Wende conical roof 
for ſheltering theaftronomicalquadrantzandaſquaretent 
was put up for receiving the tranſit inſtrument, all near 
tothe obſervatory. A bothie, or temporary hut, as alſo 
made near it, for my reſidence, While I'was attending 
| B 2 % 


1 
the aſtronomical obſervations on this fide: of: the hill. L 
firſt 1 put the ſector, near y in the meridian, by means of 5 
the Tt tion compafs; but; 'thro' the: badneſs of the 
weather, which was almoſt continuallyicloudy or miſty, I 
could not before the middle of July get a ſufficient num- 
ber Of obfervations With the aſtronomical quadrant, to 5 
know the ſtate of the clock; in order to draw a meridian 
line on the floor of the obſervatory, for ſetting the ſector 
truly inthe plane of the meridian. The firſt obſervations 
Which Tide with” the ſector, after it was hut truly: in 5 
the meridian, were on the 'zoth of July. Between this 
time "And the end 'of the month, 1 obſerved the zenith 
diſtances of 3 1 fars, ſome to the North and ſome to the 
_— of W zenith; and many of them ſeveral times 
ver, Having taken 76 obſervations im all, with the plane 
or eth a turned to tlie Eaft- /| the firſt of Auguſt, 
I turned the plalie of the inftrument about, to face the 
Weſt, and ſet it in the meridian again, .by means of the 
meridian line drawn'on the floor the 26th of July, and 
| ſecured by y picquets drivers 1 into tlie ground; and between 
that and che 1 5th of the ſame month, I obſerved 39 ſtars 
including moſt of thoſe taken in the former kia of | 
the inſtrument, and took. 93 obſervations i 10; a8; 5m; 20; 
© And here let me take notice of a method ich 1 fel 
upon of verifying the poſi tion of the ſector, with reſpect 
to the plane of the meridian, which, had I thought: of it 
at ffi! would have ſaved me much trouble; there 
fore 1 will now mention it, as it may be ml to future 


(BH e an, — Dionne: the tranſits of two 
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gars, differing conſiderably in declination gm on one ano- 
ther abroſs the vertical wire of the ſector, and. co compars 
ing the obſerved difference of their tranſits With the 
known difference of their right aſcenſions. . If they, agree, 
it may be ſafely concluded, that the inſtrument. is truly 
placed in the meridian. I; not, by comparing the, alte- 
ration that would be produced in the difference ofthe 
tranſits, by ſuppoſing the inſtrument. out of the me- 
ridian, by any ſmall quantity, as one degree e r ten mi- 
nutes, with, the obſerved error, the. deviation, of, the 

inſtrument from the meridian may be inferréd. In th is 
manner I found, that the inſtru ment ha ad been hut. 
very exactly in the meridian by means of the meri- 
dian line; the difference by the two methods comin ing . 
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out only 25 minutes of azimuth. As to the Continu⸗ g 
ance of the inſtrument in the plane of tE 0 meridian, | 
I had a conſtant proof of it by the ſame means, and like- : 
wiſe, a farther ſecurity, which I did not. fail to attend 405 5 
by noting the degree and minute which an index, de de: ; 
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pending on the vertical axis of the inſtrument pointed 
out on a fixed azimuth circle. Being apprehenfive of 
error in an inſtrument ſupported on a wooden frame, 
I frequently examined the paralleliſm of the fore arch to 
the back arch, by meaſuring their perpendicular diſtances 
at the-two ends with a braſs ſcale, whoſe. Vernier ſhewed 
the five hundredth part of an inch, and found it liable 

to variations of a minute or two, owing Probably to the 
force uſed in ſetting the ſector to different zenith diſ- 
tances, and the weakneſs of ſome ſcrews at the top of the 


frame; which ſmall error I corrected, till I found it liable 
5 to 


kind, 


[4 ] 


© continual returns: and I ſatisfied. myſelf; that the 
plane of the ſector never deviated above three minutes 
from "the tllerician in any of the obſervations taken on 


the South ſide of the hill, which; it is evident, could not 


in the leaſt affect the obſerved zenith diſtances of ſtars. 
I hardly ever obſerved without examining the biſection 


of the pointatthecentreof 5 a by the plumb- 
| line} Which was abſolutely nece 
a gradüal Harig 
mentioning theſe minute circumſtances is, to caution fu- 
ture oblervers, as well as to confirm my on obſerva- 
tions. ; But Whoever makes uſe of an inſtrument of this 
ſuppotted on a wooden frame, will find the greateſt 
attention nieceſſary to attain the ſame degree of accuracy 
| in His obſervations, as if his inſtrument were fixed to an 
imm beable Wall all. In the mean time, by obſervations 
taken With the quadrant and tranſit inſtrument, I got a 
*. rr roeridiatr tine;//and"planted-a pole to preſerve it on the 
to op of the Hill; to the South of the inſtrument, and ano- 
ther ar che foot of che fame hill; from whence, by mea- 
| turing off xn equal diſtance to the Eaſt (as the South-weſt 
5 chene oe the obſervatory lay to the Eaſt of the tranſit 


ſon for making the meridian line paſs through the South- 
weſt corner of the obſervatory rather than through the 
| middle of) r nr Tan TO? it 12 been taken when 


Fe, : "He 


of the wooden * LY wi ar in 


ument) aid ſetting up another pole, another meri- 
all lifie Was got; paſſing through the South-weſt cor- 
11 bees of the Soutlrern ſtation of the obſervatory. The rea- 
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E 
the pr had been uſed as an object. in ine | 
angles: by the theodolite; in the ſurvey Of the Bill. Tan 

While Iwas engaged in theſe aſtronomicalqbſ ration 85 
6: Mr. BURROW, attended by Mr. WILLIAM MEN ZIS, A land- 
ſurveyor living in the neighbourhood, whe h MIS re- 
commended by ſome of the principal gentlemen;of the | 
country, as a proper perſon for this warkz went ute er 
day that the weather permitted, to take ſections, of the 
hill, and angles between ſeveral Objects, fordeterminin, g 
the figure and dimenſions of the hill. The method made 
uſe of was this; which was propoſed, by e N 
and was well adapted to the purpoſes: A,pam | 
tion poles were ſet: up at convenient; diſtances, all round. 
the foot of Schehallien; but rather without its, ſe, and ; 
chiefly/on little eminences- riſing: from the foot, of it, 
which formed a polygon of many ſides, furrquading t the 
hill; and when delineated on paper, ſhew very nearly 
the ſhape of its baſe. At each; ſtation, the angular po 1- 
tion of two or more of the other ſtations being obſerved 
with the theodolite, and one fide being determined by 
means of a meaſured baſe, all the other ſides Wi be 
known. From theſe ſtations, ſections of. the hill up. to 
the top were taken in the following manner. The; the- | 


odolite, being placed at any ſtation, Was, pointed towards | 


the hill; and a labourer was ſent with a nun ber of poles, 
which he was to Plant in che ground truly. vpright, at 
regular diſtances and in a vertical plane, a cenie to 
ſignals which he received from the / perſon that ſtood at 


| the theodolite, who 2 took the altitude of the foot of 
| each 
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between the plane of the ſection hes! And the 5 ſta 
tion pole to the ri ight or left. The theodolite was then 
removed, and planted directly over the centre 
tation pole, which was removed for this Per por; aud 
the horizontal angle taken between a pole now planted 
at the firſt ſtation and each of the poles of tlie ſection. 
The horizontal diſtance of the two ſtation poles being 
known, the horizontal diſtance of each of the ſection 


poles from. the firſt 5 65 and their a ee 75 55 
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the meridian "line, Ws at the alt time Md res Are 
and dimenſions of the hill, and the diſtance of the Þa- 


ie of latitude paſting through the two ſtations of the 
0 


ſervatory, as well a as their” reſpective elevations above 
the baſe of the hill. But errors being apt to accumu- 
late in a long chain of triangles ; to obviate this danger, 
as well as to produce a check on any great miſtakes, that 
mi ight happen t to be made! in reading off, or Writing g down, 


| the angles, 1 cauſed a heap of ſtones, or carn as it is 


called by the people of the country, to be raiſed in a cir- 


cular figure ſix feet high, at the higheſt point of the ridge 


of the hill, which is to the Welt of it, as a ſignal to be 
obſerved 8 the ſeveral angles of the polygon, and as 
4 means of connecting the two ſtations of the obſerva- 
tory by a ſmaller number of triangles. Another carn 


towards the Eaſtern end of the ridge of the hill was 
afterwards 


| (wt 2 TR 
£ adit ſet up. for the like purpoſe, I propoſed to-de- 
termine the. diſtance; of the two carns by connecting 
them by angles with a baſe, to be meaſured. in a level 
ſpot in the vale below the hill, and then to make uſe of 
the ſaid diſtance as a ſecondary baſe for determining the 
tides of the polygon, and the diſtance of the two ſtations 
of the obſervatory. Had the two carns been viſible from 
the two ſtations of the obſervatory, two triangles would 
d have ſufficed for connectin 8 the two ſtations together. 
But, notwithſtanding that this Was not the caſe, and that 
only. the two carus were viſible from one another, yet all 
the angles of theſe two triangles were meafured, by Mr. 
BURROW in the following method, ſuggeſted by himſelf. 
He went with the theodolite to the neighbouring hill on 
the South. ſide of Schehallien, which, runs parallel to it; 
and, by varying his ſituation, found 4 point whence the 
Weſtern carn and Southern obſervatory appeared by the 
theodolite to be in one vertical plane, and removing the 
| theodolite he Planted- a pole there. In like manner he 
Planted another Pole on the ſame hill, in a vertical plane 
with the Southern obſervatory and Eaſtern carn. Then 
returning to the obſervatory, he took the horizontal an gle 
contained between the two poles, which it is evident is 
: equal to its oppoſite angle, or that contained between the 
carns. And going to the Weſt garn, he took the angle 
contained between the Eaſt carn and the pole planted on 
the oppoſite hill, in a line with the Southern obſervatory 
and Weſſt carn, which is the ſame with the an gle be- 
tween the Eaſt carn and Southern Obſervatory. And 


| laſtly, Zoing to the e Eaſt carn, he took the angle con- 
| 0 tained 
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alned beer che Weſtern carn and the pole Placed on 


the oppoſite 1 hill in a line with the Eaſt carn and Southern 

obſervatory, which'is the ſame with the angle contained 

between the Weſtern garn and Southern obſer: atory. 

Thus were the three angles found of the triangle made 

by the Southern obſervatory and two carns. In the like 

manner were the angles of the triangle made by the 

Northern obſervatory and two carns found afterwards. 
And, as a proof that the angles of the two triangles were 
rightly determined, their ſum in the firſt caſe differed 
from 1805 by, little more than two minutes; ; and! in the 

| ann caſe by, only half. a minute. 

; Notwithſtanding the advantages which attended this 
ended of finding the diſtance of the two ſtations of the 
obſervatory, I thought it proper to make uſe alſo of the 

other method of doing the fame thing by a {ma all num- 

ber of triangles carried directly acroſs the hill, thinking 
it expedient, in a matter. of ſuch conſequence, to rely on 
no fingle operation; but, as, far as poſſible, to confirm 
every deduction by another foun nd in an independent 
manner. I had cauſed two poles to be ſet as far up the 

Hill of Schehallien as they could be Placed; one as near 
the Weſtern, and the other the Eaſtern carn as they 

could be, i as to be viſible from the Southern ſtation of 

the obfervatory: alſo two others in like manner Viſible 
from the North obſervatory 3 one of which was very near 
he Eaſt earn, and the other only 269 feet | diſtant from 

the Weſtern moſt of the two poles viſible from the South 


= obſervatory; fo narrow. was the ridge of the hill in that 


yy; een it grew wider both to the Weſt and 
Eaſt, 
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Eaſt, but much more towards the latter. With theſe 
four poles „the Eaſt carn, and the two {tations of the ob- 


ſervatory, five triangles were formed, connecting the two 
ſtations of the obſervatory, the relative ſituation of which 


to each o th ther would be determined as ſoon as the len gth 


of any one of the ſides of theſe triangles was known, 


either by comparing it With a baſe meaſured in the valley 
below, or with the diſtance of the two carns ſettled i in 


that manner. 7 


I had got ſufficient obſervations of zenith diſtances of 
ſtars with the ſector on the South ſide of the hill by the 
15th of Auguſt; I prepared therefore for r removing the 


obſervatory and inſtruments to the new ſtation on the 


North fide. _ This was a work of great labour and dif- 
ficulty, as ever ty thing was carried over the ridge of the 
hill on mens onen and uns of the packages were 


area had been cut away, with ek 90 Bee in the 
ide of the hill, for receiving the obſervatory, as had be- 
fore been done on the South fide of the hill. A new S0 
bie was alſo erected, and places for holdin g the qua- 
| drant and tranſit inſtrument, : as before, adjoining to the | 


The badncfs of the Febellet prevented me from be- 8 
; ginning my c obſervations with the ſector till the 4th of 
September; but, that being a clear night, I had a fair op- 

portunity of puttin g in practice the method of bringing 
dhe inſtrument into the meridian by the tranſits of the 
cs en 


4 


1 

| 
| 
[ 
1 
| 
| 
| 
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ſides 20010 the plane of the ſector, which was ; mititivhed 
| before. Te ſector being put up with its plane facing 
| — the West, and ſet ear the meridian by tlie Variation 
x : compals,' allowing for the variation; I found by! the 
tranſit of % Draconis, of the North ſide of the zenith; 
compared with thoſe of V and 0 Cygni on the South 
ſide, that the irrſtrument deviated 40. minutes to the 
Weſt of the South in azimuth; Wich being corrected, 
by turning che inſtrument out on its vertical axis, 
towards the Eaſt; by the help of the diviſions on the azi- -» 
muth circle I ther found, by the tranſit! of y Cephet, 
on the North ſide of the Leni compared with that of 
T yen n ne south fide; that the inſtrument deviated 
ſeven minutes to the Eaſt of the South in azimuth, which 
1 corrected accordingly. And fo hear as it brought to 
the meridian in this manner, that By che moſt exact com- 
pariſon of the tranſits of feveral ſtars orte yth and 8th 
inſtant, t appeared to be only two! minutes out of the 
"BY meridian, anck that to the Eaſt of the South; Which ſſmall 
error Lialſo attempted to correct; But the/inftrument 
reſted one minute out of the 'Pofirion' Which F intended 
to give it, OWillg to che difficulty of turning it about to 
ſuch great micety, and ſb I let it remaii . 
It was indeed a moſt fortunate circumſtance, that Ithus 
got the iniſtrument ſb near tlie meridlian by the very firſt 
| nights:0bRrvarions, thoſe of September 4th {forthe bad- 
neſs of the weather in the day prevented me from getting a 


meridian line by the sun till tile x 5th, Had I therefore been. 


obliged towait for tin theinſtrumentright by the Suri, 
1 ſhould 
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Iſhould have loſt four good d days obſervations, Which were 
two-thirds of thoſe I took on this fide of the hill with the 
plane of the inſtrument turned to the Weſt, and been re- 

tarded near three weeks in my obſervations; and, as the 

| opportunities of weather fit for obſerving at all were but 

very rare,'I night have been. thereby throyn back into 

the winter, and defeated of making ſo complete a ſet of 
obſervations on the North ſide of the hill as Ihad got 
on the South ſide, whole correſpondence would thereby 
have been rendered leſs perfect. 1 had the: ſatisfaction, 
however, when I drew the meridian line on the floor of 
the obſervatory by the equal altitudes of the Sun taken 
on the 1 ;5th, to ſind it agree perfectly, even to the ſame 
minute, with the poſition of the inſtrument, as deter- 
mined by the tranſits of the ſtars. But no one wilkdoubt | 
of the ſuperior eaſe and readineſs afforded by the latter 
method, in preference to the other. 353531906910 inn 
On the 20th of September I compleated the obſerva- 
tions with the p plane of the ſector turned to the Weſt, ms * 


| 
| 
| 
5 
25 
4 


having obſerved 32 ſtars, and taken 68 obſervations in 2 


Parallel to its former poſition, by means of the meridian 


line ſecured by marks made on picquets let into the 
ground per 


in W with the e . 28 ieren, n.. galt: 


CL icularly below the plane of the inſtrument, . 
before it was turned. Between this time and the 24th of 
October, I obſerved 37 ſtars, and took 100 Oobſervations 


9 1 . 
and thus. 1 compleated my. whole . ſeries of obſervations 5 
wih ehe Ger, having ee different $ inal, 


i 


on; both, ſides of tbe hill, and taken 3.37. aero ations. 
Aeg fen obſervations, taken with io, excellent an in- 
farurgent as chis zenith, fector, would, — been ſufficient 
to determine the appare difference. of latitude of t FR 
two, tions of the, of. er tor, to. a ſecond or twos. 
prehenſive I may be thought by many _ 
| iplied; « ions UNRE eceffarily.. Howeyer that 
may r apprehend, that 1 — 6 5 the obſervations 
in gach tation, of the pbſexvatory, by taking them with 
the plane of the inſtrumen alternately facing. the Eaft 
and Weſt, will be allowed to be , proper ſep, as as the 
line of collimation of the inſt ument i 8 hereby ſeparately | 
determined at gach Ration, and.thereby all danger of any 
Aae happening in the ſame, in its removal from one 
fide. of the hill to the: othes, 35, intirely obviated. 1 had, 
indeed, all che reaſon, in the world to think, that the 


#73} 


ſector was carried from one 2 to the E 0 without 


cha leaſt accident; but ſtill it was prope 50 guard, againſt 
What was poſſible to . Hire. 52 1b 4.0 «ba rr) 141 | 
But I had reaſons alſo for multi pl! ying th the obſervations 


anadointhe fone poſition of the i inſ 720 ko Was, im- 


portant to demonſtrate the exactneſo of the. nftrument 0 
from the near agreement of a number ov 551 ſervations 


te! 


taken with it, as its excellence was nat to be | intirely pre- 


JB II 


ſamed, unleſs this proof could beſhewnin its 0 Be- 
ee xpec en nfteadineſs or Warp- 


a ” 
— 
— we 4 
7 
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ingof thewooden ſtand on which it was fapported/might 
affect the accurac ach acy of the obſervations? br terte miphthe 
variable and diſcordant tefraftions/even Hearthe Zenith, 
on the ſide of ſo ſteep 4 Hill, more than'ate*fourtd i in 
lower fituations. Add to this, that when I began my ob- 
fervations on the South fide of the Hill „Raving a ö rofpec 
of bad weather before me, and not knowing How few ob- 
ſervatioris T might be Able to get on either ſide of the 
Bill, I tho ught it pradent to endeavour to obſerve moſt 
of the ſtars in the Britiſh catalogue, Which came witllin 
the reach of the inſtrument, that Imight beftire Gf being 
provided with obſervations of fome at leaſt of the fame: 
ftars, which T might afterwards' obſetve Wen T'ſhbwld! 
be removed to the North fide of the Hill where, After 
an interval of perhaps "ſome! months,” man any flars, that 
before paſſed Top Proven night, Would paſs K in 

the Ar „ Al ad c ſequently be either inviffble through 
the fake of the ſector, or more precafious of beitig 
ſeen. W# TISG OH. 07 STODE? MIC ATCGTI DIITESS 46 # 10197 

though à eri dlant line Had been fotinit by tlie ttauſit 
inſtrument at the South obſetVatdry, Wheteby the re- | 
lative fituation ition of the two ſtations of tHe obſervatory, as 
well as of the other points of the Hifl, witki reſpect to de 
morithan, n night be determined; yet 1 fadged it would be 
more re ſatisfactory” to confirm this by another meridian, 

in 1 bs raw at the Northern obſervatory.” 118 1 found, 


. 


aue done the former, by ſetting the tr 
nt to agree with tHe" pole-ſtarat the oomiputed'tinic of 

its is panting the meridian, and confirmed it by comparing: 
the: 


9 


| 
N 
[ 
| 
| 
| 


on a ERA s „Aid / Pegaſt, with their difference 
268 cht albern, in che ſarne marmer by Which had 
put cle ſector i the plane of the meridian; and found it 


e e ve ul ift abtoes! THR webs 5 


And a Ing flant 


ans Wehe pile Her An Pe- 


00 res wit the former” een line rr r mi- 
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the two baſes were meaſured; one in a level ſpot at the 
root of the hill, to the South ward; and the other at the 
diſtance of about 2 miles from the hill to the North- 
neck. I eauſed two mea- 
poles to be made of ſkit: grained: well-ſeaſoned 

1 he Wii öf ſquare tubes, 3 inehes ſquare | 
Kect lots; and ſtrengthened with Krsale Pieess War 
refully-compared 
{withithe brafs ftandard made by Mr! srfbythefarne which 

asfedin'theimeaſure of the degree at Periſylvania, i 

Aledlately eee the Mente ne 


we nne che plain of R 


Hhuaſes, and the height of the thermometer noted at tlie 


vie! inordertom akeallowance/forithe expatifion or Con- 
tractiöft of hie bras ſtandard by heat or cold. Four Wooden 
ö Kfatids were provided for ſupporting the poles; each hav- 
4ing a tHafigular baſe with three iron ſpikes beneath, at 
eckt öf che angles. An upright pole, br feet high; vole 


from tile middle of one fide of the triangle, and two ſniort 


races were joined to it from the two ends of this ſide, 
nt pole from th oppoſite angle. Two ſliding 


aAalrnis were put upoft the upright pole, capable of being 
Auiſed or bs "Oe: above and the other below the 
þ Place 


LL 285 3] 
place „Ne the, lant pole was faſtened, to the ſupright 
pole, fer ſupporting the meaſuring Poles at, a,conyenient 
height above che ground. In meaſuring the baſe, onę end 
of a pole as ſupported on one of the ſtands, and the other 
end om another ſtand; and it was ſet horizontal by means 
of a ſpirit level laid on it about the middle, and by, raiſ- 
ing or depreſſin 
the other end. The other pol 
ner, ſupported on the two other ſtands truly leyel, and 
in the ſame vertical plane with the former pole, namely, 


that of the intended baſe, without regarding whether 


they were exactly of the ſame; height, and w ith, tome 
ſmall horizontal interval between their ends. Ibis in- 
e Was een . adds one leg of a Drafs rectan- 


ile * een * 1 che end of | 


3, for. it. was not thought adviſeable, to 


I bring the ends of the Poles, to touch exactly, as that would 
have taken up a great deal of time, and might have en-„ 


dangered the altering the poſition of the hindermoſt pole, 
if it ſhould chance to receive any ſhock, by laying down 


the foremoſt pole. It is evident, that the inches and tenths 


given by the diviſions of the braſs rectangle, are, to, be 
added into one ſum together with the poles, in comp 
thelength of the baſe. When the foremoſt pole was truly 
placed; and the interval between them had been mea- 


ſured by the divided fide of the braſs rectangle, the hind- 


ermoſt pole was taken up, and the ſtands on which it had 


000g, Were. advanced forwards, and the pole n laid 
D on 


the arm on which it reſted at one or 
e was then, in like man- 


ing 


[| 


: Gig 7 
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on chem, truly Aer nd in the true direction af Gade 
In order to ſet the poles continually in the proper direc- 
tion of the baſe, the” following; method -Was uſed. The 
theodolite was firſt ſet up at one ofid of the baſe, and an 
upright pole at the other, and another in the middle, and 
a third was fromm time to time advanced to a little diſtance 
forward; and the meaſuring poles were ſometimes placed 
in the proper direction by the eye, looking along the 
>N: in 01 both poles eee denke nnr pole Nefare 
this er about the middle od — eee 
1482 15 ured” by Mr. url. and Mr. MENZIES: Of 3012 
in the valley at the foot of the hill to the South 
welt; but not ſo accurately as this {method is capable of, 
to the ſtands being very key, rough the 
ee ol tlie ſpikes in the feet and other 
| the meaſuring the firſt quarter of the — 5 
2280 r mefided before the menkuration abba nder 
Fon mer r Ther f : h 


1 tober, i nw as, more lagi 
1 tin than the former; rtr. eto | 

The extreme badneſs of omar: no leſs retarded 
he opera tio —— lait ein 
High wind, to-0bſtrud de wie 2 the theadolite: added 
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all the people of the country agreed, K Was the work 


ſeaſon that Had ever heen known. So that it Vas nort till 
the 20th of October that the ſections had 5 re 

all round the hill. Nor would, this work h axe bee 

much forwarded as it was, had it not been for th 10 he uſe of 
an additional theodolite of the ſame.conftr Qtion, and by 
the ſame maker, as the former, which. was lent me, upon 
my requeſt, by the right honourable. JAMES. 577 PUART 
MACKENZIE, lord privy ſeal for Scotland; 2 85 5 

ing long cultivated a diſtinguiſhed taſte 515 fron NO omy, 
was pleaſed to honour the experiment of attrac ction with 
every aſſiſtance, which his intereſt or recommendation 


could procure. I am particulaply to acknowledge the fa- 


181 „ 


vour He e 8 me 5 OE MB Ng me to 0 the ac 
| xaronet, his brother 


loſophical learning, _ ps 2 we with his 5 
Rav varigg: oY wolidenoe,; in e 1 9 3,906, befi des 


2 . 


ie It s 1 allo, chat % 1 
the civilities of all the neighbouring gentlemen, 
often paidmeviſits on the hill, and 2 De earn 85 


Vviction that their country is with juſtice celebrated for its 


| hoſpitality and attention to ſtrangers. I Was hone Sure red 
alſo by viſits! from many learned gentlem en 1 0 came 


trom a great diſtance; Paniertes 5 the, lord 10 ſeal, 


Dr. WILSON eflor OL arr 
1 : 2 | oy J ; i . : 1 br 
L * Y * Fe 4 & 3 2 * ” 4 4 1 
* 1 A of 3 8 - WS 4 « * 
o N ; Ss FF 


$ £ « ZE SE 
© 
. * 
? 


cen ſo 
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ſon, But Un: rDꝗpnöfe ſſor of moral philoſdph, y, and Mr. 
AN DFR SGN profafſor of natural philoſophy, alſoat eLas- 
cow lord Oινπν NH, Mr. RAMSAY, profeſſor of natu- 
ral hiſtory at Edinburgb, Mr. Commiſſioner MENZIEs of 
the Quſtoms at Edinburgh, Mr. copLAN D and Mr. PLAT- 
FORE; of the univerſity of Aberdeen, the rev. Mr. BRIOE, 
and my eſteemed friend Col. Rox, who had been my 
companion in the journey as far as I So great 
a-noifſeihad:the' attempt of this uncommon experiment 
made in the country, and ſo many friends . 1 meet 
with dntereſted in the ſucceſs of it! 
Ahe nſe of the two theodolites at once; 25 8 j 
above, much forwarded the compleating of the ſections. 
all the month of October; Mr. MENZ1Es obſerving the 
N 1 At Ole station with one theodblite, WHile Mr. 
BUREOW fer Vd che altitudes" or deprefions With! cke 


other athepights 15 me other e ide Ys or: 


only one pole Wich him, and. axis up at one p lace fo. 

bs phcrve, at both. 1 alites, an 290 then removing it to, 
| the next e fo or tho 15 purpoſe... Notwithſtanding 
which, the. weather 0 05 at length ſo > bad, by the early. 
coming, in of froſt and ſnow in the beginning of No- 


vember, when the ſarvey 1 was near compleated, as to ren- 
der it irapoſſible: to do any thing more>that ſeaſon.” OAtꝰ 
became therefore neceſſary to finiſh this aſtronomical 
campaign, leaving the theodolite in the care of Mr.πτπN 
21, to complete what little remained to be done the 
next fenen SH T0 en ot dmg 541 % fy) 
| I have 


. 


1 Ia thus arab the _ which Was adopted for 
wg dd o Schehal lien, and the manner in which 
it was carried imo execution; it only remains to give ban 
reſult of computations made upon thoſe operations for 
deducing the effect of the attraction of the e 3 
The operations themſelves: at large thall be communi- 
N opportunity. O eien Bano vin bro 

I had cauſed the arch of the ſector to 11 divided:by: 
Ws points, according to a new and arbitrary divifion: 
adapted to the method of continual biſectisn. 4 G 
eighth part of the radius of the inftrumentiwas:forinid: 
by three biſections, and applied as a chord to che Hꝭ]n 
from the middle on each uc i each W-] 


211) Qdlf- 7 500739} T0. Hane 5 . 
7 97597977. Theſe ſpaces were each div vided, by paints 
ute I 2:8: Parts, by continua hilaſtions therefore one dir: 


vifibocwl; contain 3 2 21,561 18 54. Hence che Eütchiber r 
F and minutes anſwering to any number of divVi- 
ſions may eaſily be. found. Twenty-four additional parts. 
were alſo f et off taken from the former, and added at the 
1 28th divifion on A each ſide, to fill up tlie e Whole Eten 


of the arch, which thus confiſted of 15 2 diviſions on- 


each hide of the centre, anſwering, 60 an angle of of ? 
ws 10 - 4 ot OO 1 18381 | 


8 30 39 4 chi therefore the greateſt angloithe: 
inſtrument was capable of meaſuring. To find the value 
of che parts of the micrometer in ſeconds, I meaſared the 

diſtance of the points on the limb, by five at a time, by 


means of the plumb-line, in parts of the micrometer 
” From. 


F 30 1 
e e e e each ſide of che 


75 idee or point 5 
marked e upon the arch. By a: mean of all theſe mea- 


; gf: OP] 21 181 [li ft 7008 5 $6 A 70 Þ 51115 22 d 7d 921 15 
ſuxes one aixinon of the arch or 30 T, 862 came out 
equal to four revolutions and 34,827 2 Parts of the mi- 
crometer, 41 1 make One revolution; e 
fore one part is is equal 10 To 0 I 37 545, | ; ' þ ja 10 


101i 


ws 1 


olativo'iseiqual to 47, hs 39 4487 Hence the Value SL any . 
number of revolutions and parts of the micrometer may 
ve eaſily found. At all obſervations of the ſame. ſtar, 
whether um the North or South fide of the hill, I brought 
the ſame point of the arch, namely, that which agreed 
neareſt with the zenith diſtance of the ſtar, under the 
| 1 ſo that the difference of the apparent zenith 
taricenofathe ſame i ſtar on contrary fides of the hill is 
ive" in parts of the micrometer, and has'no reference 
to the diviſions of the inſtrument, whether they be equal 
or equal; and, the parts of the micrometer ſcrew being 
perfectly equal, as I had formerly ſutisfled myſelf by mg 
Furing'the interval of two gien points on the arch with 
different parts of the ferew;' that difference of apparent 
zenith diſtances may be perfectly relied on, as far as de- 
pends upon the inftrument, provided the biſection of 
tar by the wire in the teleſcope, and that of the point 
on the arch by the plumb- line, WEE: accurately per- 
Formed: As the plane of the inftrument was placed both 
—.— t wir at both ftations of the n 


d 


1 


inſtrument as the other. If the inſtrument had ſuffered 
no change by being carried over the hill, that is to ſay, , 


if the line of eollimation Was not altered thereby; the re- 
ſults ſhould comme out equally true from the obſervations : 
taken iri both poſitions of the inſtrument. On the con 
trary 2, if the line: of collimation ſhould, by any means, , 


have ſuffered any alteration between the obſervations - | 


_ made: at the two: tations, this would cauſa the difference 
_ of latitude to appear too ſmall, by — 
in one poſitior of the inſtrument, by the quantity af the 


alteration, and as much too great, in the other ꝓnſition 


of the initrument. But ſtill the mean between the two o 
reſuits, deduced from the Obfervations taken in the two 
different poſitions of the inſtrument, would give the true 
difference of latitude; and chat equally; whether the line 
of collimation had ſuffered any ch ange or not. There- 
fore this will be the beſt method of comparing the ob- 
ſervations together, and I ſhall take a mean of all the re- 
- ſalts, deduced from the obſervations taken in each poſi- . 
tion of the inſtrument ſeparately, and: then; a mean of 


25 bens the,obſeryations made in ang poſition of the 


— _ —̃ —̃ * "EE" 6.4 BY CORY — — > 


_ thoſe means far the true difference of latitude, By 7608 


obſervations of ten ſtars; vis. B. a, and n Caſſiepeæ, and 


£N 


7 15 B. 39, 45, 46, and 53; Dracoi 
SGI age the plane of the ſector facing the Weſt,, 

prop men. for mmm. — 
| the danke a. Gen my. . annexed 1 to mn Obſara- 


1 © 


onis; made on both ſides 


ference of latitude betweer e he tro Ratio do the rr 


45 7 80 Wa III 
g e , £436; don s 55,0, 


1A 55 5573 C. VIE 1015 V 
Sa, 34 553, 5 3,1 7 reſpectivelys che wean of all 


4 A 4 F 7 51! 2 3.4 
Fi Ft Me 145 111 110 75 26 (19W ek. 


which. i 18.545 23; the greateſt difference” of any one reſult 
from ghg.m 1 


n being only DUR A In 8 b y bngle 
tion 0 as many ſtars; v. G ane . 
L majoris;. B. 39x 46, o, 49, and 33, Dr aconis; and 


; made on both ſides of the Hill, with the Plane 


ofthe Lector facing the Eaſt; after making all the al- 
IQWAnces.as before, the apparent dit erence of latitude 


287-5 w 858 578 


comes Gü ce lbs, $213 30, 8, 5556, $455» 5742 56,1, 


2 
48 


314 


5%, 39/5/4515 5571; reſpect velyz the mean of i 1 which | 
Is 53%: the greateſt differe SOON TINT; reſult from.che 


7 FOOT „55 15 115 


mean being 2“ — The two means 5 42, and 5, 5 50 differ 


; n 
ly 8, Which ſhiould argue o anhalterstion of 
iii the ne of collimation; but this is too ſmall a quan- 
tity to be depended on; and therefore it is moſt probable, 
tat the ſtatèe of the iniſtrument remained unvaried. 


However, whether" it did or r no the mean of the two 


” 4 4} — * 4 4 Fre; 7 $3 * ＋ 2 * 4 
e, fene 30 514. ef tid 57s _ 


means; Or 6475, is to be eftce ed the apparent diffe rence 
of · latitude between the two. ſtations of the obſervatory, 
and, when comp with the differe Ci of latitude which 


* 5 


ſhould! reſult from the trigonometrical | meaſures, will 
8 yy the ſum of the two nn of the hill. 
| 1 


„ F; 33 1 
” miſt be ovine r e 


with the ſector, Which exceed 3 I hav 
puted but, as ent me i eee theſe refs We- 
ther, as well as from the ſmall differences that are uſually 
found in obſervatio s made Within à few days of one 
5 another, one may / preſutiie, that the reſult front: thewhole 
wilt not differ materially from that deduee 
40 obſervations, I thought T had better take Will 8 — | 
tunity of gratifying the impatience of the'Society iv pre- 
ſenting them with theſe my firſt computdtions Before 
their ſummer receſs, thari delay giving them #nyattount 
at all of this experiment, til Fhad MOT te >ycomplete t the 
whole of my calculations. | 


WY ue, what the — WP. atitude 
ought to have been, if the hill had been away, or had 


| emed ihe ſemfible attraction. HO dep WA * aa FR 


4 N * 


* Rumich Was ne age 1 I 9 "fot e to the. = 
of thy brafs ſtandard when the thermometer was at 
| PA Robot IM ah 
fare; we ſho ala Ko Ribtract farther-0,3:29; forthe di- 
linution which the braſs ſtandard has fuffered by wear, 


ities: en r feet for the trad length of 
the 


'to reduce it to anſwer to the ſtate of the brass 
e heat of 62 we muſt ſubtract 16/721 _ 


11 


+ the baſe in Rannoch. See Phil. Tranſ. vol. I LVIII. p. 313. 


334, afid 326. Hence, with che help of the angles taken 
with the theodolite at the ends of the baſe i in Rannoch, 
and at the Weſt carn, the horizontal diſtance between 
the Eaſt and Weſt carns comes out 40 4754 feet. N early 
the ſame reſult comes out from the baſe meaſured on 
the South ſide of the hill, though with leſs exactneſs; = 
this, When all corrections are made, is 30 1 1,684. feet, 
whence the diftance of the two carns ſhould come out 
| 4058 feet, or about ten feet lon ger than reſults from the 
baſe in Rannoch. But I prefer the deduction from the 
baſe in Rannoch as moſt. to be depended on. Hence, by: 
the calculation of the two triangles formed by the two 
carnt and the two ſtations of the obſervatory, the diſtance 
between the parallels of latitude paſſing through the two 
ſtations comes out 4364, 4 feet, which, according to M. 
BOUGUER stable of the lengthof a degree in this latitudeof $ 
56? 40'; at Re! rate of 101 204 Engliſh feet to one ſecond, | 


anſwers, to an arc Lach the PT CE of 42.94. "The other 
ſerics of triangles carried acroſs the Hill, gives the ſame 
_ diſtance of the parallels only 10 feet 1218. and conſe- 
155 quently the arc of the meridian only <th of a ſecond 

leſs. Thus the difference of latitude found by the aſtro- | 
nomical obſervations, « comes 5 out gear, than the differ- 


r 


the former being 556 we latter only! 42504. | The 


Ane | L I 56 is to * attributed to the ſum of the two 


4 4 


* attractions of the bill. 
The 


1 


- The attraction of the, hill, computed in a rough man- 
ner, on ſuppoſition of its denſity being equal to the mean 
denſity of the earth, and the force of attraction being in- 
verſely as the Luares of the diſtances; comes out about 
double tHis. Whence it ſhould follow, that the denſity of 
the Hill i 18 about Half the mean denſity of the earth. But 
this Point cannot be properly ſettled till the figure and di- 
menſions of the hill Have been calculated from the ſur- 
vey, and thence the attraction of the hill, found from the 
calculation of ſeveral ſeparate parts of it, into which it is 
to be divided, Which Will be a work of much time and 
labour; the reſale of which, n be eee at 
ſome future opportunity. 845 : 
1 Weng wes come to a aer, end of this experiment, 


Lot af iS $4 


Phil. . | ; 
. It appears FORD this e tl: the moun- 
tain” Schehallien exerts' a ſenſible attraction; therefore, ; 
from the rules of- Philoſophiſing, we are to conclude; that 
every mountain, and indeed every particle of the earth, 

is endued with the ume e in e to its 
quantity of: matter.. it 
2. The law of the Wariatibn of this Ire in the Ing 
verſe ratio of the ſquares of the diſtances, as laid down 'by 
Sir ISAAC. NEWTON,/is alſo confirmed by this experime 
For, if the force of attraction of the hill had been only to 
that of the earth, as the matter in the hill to that of the 
earth, and had not been greatly. increaſed by the near ap- 
| ä Proach 


Tt 36 1 ; 


— 8 e attractioi thereof wan, oi 
deen Fil 1 Bim now, By 

er meas ity of the each ub ge e 
the attraction f the Eke, U will be — 
ral Law of : the traction in the invent Un- - 


NEW ON Ae compariſon of the motidir of che hel- 
venly bodies With the force of gravity at che ſurface _ 
he carth; and the analogy of nature will be preſe 0 
. 400 may now, therefore, be allowed to adinit 

3 law; And to acknowledge, that the mean denſity: 

- earth 15 at leaſt double of that at the ſurface, and . 
| quently,t that the dendity of the internal ey the earth 50 
is much greater than near the ſurface. Hence alſo the 
whole quantity of matter in the earth 
great again as if it had been all Cites a Matter f 

lame denſity with that at the furface; or — ; 
abont four or five times as great as if t were all cm- 


naturaliſts, who ſuppoſe the earth to beonty a e : 
low hell of matter; fapporting itſelf from the nne ö 
of an arch; with an immenſe vacuity in the midft” ihe 
But, were chat the caſe, che attraction of mountains, 
even ſmaller mequalities; in the earth's ſurface, vould be 
ery greats 6 aid would: ae the 2 
meaſures 


„as Gecuced by Sir aA 1 


0 37 „ | 
meaſures of the degreesof the meridian mach more than 


lati 85 SN a che equator 4 PRO e I | 
by pendulums, would, not be near 1 an H e. 1 
beenden experiment to a w Hitt % Je Y 


of degre es in the meridian; and F 1 it * N f 
matter of great importance to chuſe thoſe : Places. for we 


ſuring degrees, where the irregular attractions. 0 the ele- 
vated parts may be ſmall, or in ſome meaſure compenſate 4 
one another; or elſe it will be neceſſar y to make allow- _ 
ance: for their effects, which cannot but be a Work of 555 
great difficulty, and perhaps liable to great uncertainty 38 
After all, it is to be wiſhed, that other experiments of 
the like kind with this were made i in various Places, at- 7 
tended with different circumſtances. We ſeldom acquire 
full ſatisfaction fre m a ſingle experiment on any ſubject, N 
Some may doubt, Whether the denſity of the matter near i 
the ſurface of the earth may not be ſubject ta conſidera- 27 
ble variation; though perhaps, taking large maſſes toge- 
ther, the denſity may be more uniform than is commonly 2 
imagined, except in hills that have been volcanos. The 
mountain Schehallien, however, bears not any appear- 
ance of baying ever been in that ſtate; it being extremely 2 
. and denſe, a, ſeemingly compoſed, of an. intire 
rock. 
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